Introduction Results
The same factors that maintain T cell numbers at a Lymphopenia in NOD Mice steady state in lymphoid organs also drive their expanConveniently, lymphopenia is measured by quantifying sion following T cell loss. This mechanism, called holymphoid cells. We counted lymphocyte numbers and meostatic proliferation, is a feature of both naive and found that female diabetes-prone NOD mice have reantigen-experienced lymphocytes and is tightly reguduced numbers of T cells compared to nonautoimmune lated by both the available space in lymphoid organs strains such as wild-type BALB/c mice. We also comand engagement of specific growth factors ( 
CFA, which is composed of immune-activating mycoLymphocytes Expand in the Available Space
To test whether the lymphopenic environment in NOD bacterial cell wall constituents, protects NOD mice from developing diabetes. We tested the idea that such immice promotes homeostatic proliferation, we probed the expansion and cell surface characteristics of experimunization may lead to an increase in lymphoid cell numbers, thereby curtailing disease development. Inmentally marked T cells in NOD. Pancreatic ␤ cell-specific TCR Tg NOD T cells were labeled with 5-and deed, our results show that CFA-mediated protection is associated with both acute and long-lasting increases 6-carboxy-fluorescien succinimidyl ester (CFSE), which halves in intensity at each cell division, and then transin T cell numbers in NOD mice ( Figure 1E ). This result shows a correlation between immunostimulation, inferred into NOD, congenic-B6.Idd3.NOD, CFA-immunized NOD, and NOD mice that had been experimentally creased T cell numbers, and disease protection. (Table 1 ). In addition, the greatest fraction of T cells proliferating in lymphoid the IL-21R was upregulated on T cells from NOD mice organs exhibited the greatest fraction of islets with insulas compared with the other control strains and CFAitis ( Figures 3A and 3C) , and those mice with infiltration treated mice ( Figure 5A ). This was particularly striking around the islets (peri-insulitis) had the greatest fraction in the memory T cell population ( Figure 5A ). Indeed, 2-to of CD4ϩ T cells proliferating locally in the pancreatic 3-fold more memory-phenotype T cells expressed the lymph nodes ( Figure 3B ). The degree of most severe IL-21R in NOD mice as compared with the congenicdestructive inflammation, obscuring the entire islet, cor-B6.Idd3.NOD strain (Table 1 ). In contrast, the percentrelated with the fraction of rapidly dividing CD8ϩ T cells ages of T cells expressing CD132 and CD122 were de-( Figure 3D ).
creased as compared with the congenic-B6.Idd3 mice We then asked whether exposure to CFA could block (Table 1) 
Analyses of pancreatic sections stained for insulin (n ϭ 120 islets/group) showing the fraction of islets with peri-insulitis, insulitis (total), and destructive insulitis (loss of insulin staining). Correlation of the proliferation of CD4ϩ CD44hi T cells in the secondary lymphoid organs of NOD mice with (A) insulitis and (B) peri-insulitis of the pancreatic islets of Langerhans. Proliferation of CD8ϩ CD44hi T cells in the periphery directly correlates with (C) insulitis and (D) destructive insulitis. (E) Immunization

, 2003). We found results demonstrate a deficit of prosurvival molecules that phosphorylated Stat3 (P-Stat3) was significantly in memory T cells from NOD mice that would lead to a (4-to 8-fold) augmented in the IL-21R-expressing T cell paucity of long-lived memory T cells. population compared with T cells that did not express IL-21R in NOD mice (Table 2). This was most striking in the CD8ϩ T cells in the PLN of NOD mice (Table 2).
IL-21R-Expressing T Cells Are Short Lived
However, we did not observe a corresponding increase Since IL-21 is augmented in the NOD strain, we deterin the percentage of T cells containing phosphorylated mined whether IL-21 directly influenced the survival of
Stat5 in NOD mice (data not shown). In contrast, P-Stat3 T cells and whether the IL-21-responsive T cells were
was not dependent on IL-21 receptor expression in the phenotypically distinct in terms of their rate of expansion and expression of genes involved in cell survival. To congenic-B6.Idd3.NOD strain (Table 2) . Therefore, the in the case of the NOD mouse, which has well-docu-
